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(57)Abstract: 

^ PROBLEM TO BE SOLVED: To provide a light emitter, 
£ which has fluorescent matter for converting at least a 
part of the light emitted from an LED chip and emitting 
light and has high brightness, high efficiency, and 
afterglow without depending on use environment, and a l g 3 
display device using it. 

SOLUTION: This light emitter has an LED chip 102 
where the light emitting layer is a gallium nitride ■ i4 . 

compound semiconductor, and fluorescent matter which 
absorbs at least a part of the light emitted from this LED 
chip 102 and converts the wavelength and emits light. In 
this case, this is a light emitter where the main peak of Ac <^ 
the light emission of the above LED chip 102 ranges 
from 360nm to 530nm, and also the above fluorescent 
matter is activated by bivalent europium and the 
chemical composition formula is (MI-p-qEupQq)O.n(AH- 
nBn)203. But, M in the composition formula is bivalent 
metal and Q is an activator. 
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-,-Ky^-xh, iTO^h.iiytyTfJlu 

& fS]±$ H± I) L E D f- >y 7**«iES$ V> V h 

CC0%^-cO^ffiffi$(i, 0. 1S13LL0. 8 

lE^Sfii tLTIi3 0 0^Q-cm OT*^'if sL<, «t 
OifSL<i±, 3//f2-cmOTT-S>l., 77y 
h • 'J-HlfcWWLEDf -yrSrSS^-S^i, 
LEDf 7 7'*> ^ <OfL*a36** < =5: -S fe»SfcC£«K*« J: 
v^^i:* ^ ^^>i^i». ft*wt=«, 0. Oicai/c 
m*/cm/iC£Lb6 f »4L<J: , 5»SL<tt 0. 5c 
a l/cm2/cm/"CliLh-C'^>i.. C^^,co^2riS 

7 -f n- ^ - yft # -fe 7 5 y ^ « *«*»f <5, tt h . 
[0037] ( -f yt- • y — k i o 6 ) -i vt- • y 

- K 1 0 6 t LT«i, 7>>y h ■ y- K i o 5±tciea 
Sflfc LEDf77102t SSRS^aWit^-f J T- 

1 0 3fc<?)if^5:@S tfiOT'S)^. 7?yh • l>— K± 
taSR^LEDf yTS:iS{tfc^{±, ^^ttV-f-V 



( 7 ) 
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X. 4 Sir— • 'J-K«7'ft--t:xf-( V/StSS 
Mcr>mm?:-k£<-t2>Z£%t't,zJ;'>X-? i y>b ■ V- 

OSSS*ffiO«$J2. aps«t2r#*Lr 1 • 6SJSUL1 

<nmmzmf$.z<± & tzMzit , h h & v - k 7 u - 

A<^«*a»r«W)-CfT%*S»i«S-frTtJ:<. A 
v^^TcO^ >"7— • 'J-F«:»j«S*Jt»{='f 

^. £<^c«s. -< s-f— ■ v-Fzn-h&ZB&m. m 

[ 0 0 3 8 ] -f • 'J-K(±. SWItt^-f -V— T* 

ftv^fc*««*>i5>itS.'**W«r«SR»tSii:LTtt, 3 
OOnQ-cmHTiWfSK. JrOffilXttSjuQ 
- c mtXTX'hh. CLtie>cr)3kfrZffit2?*tmt LX 
(2. *L IB. HAOM&tfffl, A. lg*r^-/ 

[0 0 3 9] (3— r-f ^SSIO 1. 50 1)*II6 

mz.m^t>in.h-2-7-4y7%\ o i. 501 £12. * 

— /U K 1 0 4 {iS'Itcv *7SY • x ) — Y-cr>i] v 71: 
^ft^iX-S fcOTC* OLE D f- y r<7)|%^5:?Etg-r §81 

atettsjeft***** § ix & t o-c* 4 . ^ — f - 4 s 
zm^zztizzix. &M&mzz-tt&z\ki>x'Z 

&m*?-rzbi>T'£&. ^W^tfilfcSFlfc L"C<2. +9 
[004 0] (=E-/I/F«*fl 04, 4 04 ) ^E-yUF 

Df77io2. mn.'&vj -v- 1 o 3 » sjHMttf* 
* ^ z t t= j: o xmm ft zm*??z t rfx'% s 

a*. K»«k:|£l«W* Cl t <<zj: ->tL 

EDfr7102H«JMttSlW«l«aWI*S6 
Klii^-fd^tfT'^S. mzttz. «-ArMBttl 0 4 

s ma<7)^Ktc-r & i t ic «t -> r l e d -?-••/ e> co^ 



[004 1 ] ^-/U vmt 1 0 4 OjUMWfil: 

t'<nmm&. izmjxtzmwm^ffittt'tfi&mzm^ h 

ft 6. SfeK. SmMlztntXt-JisFmtWziiM-X 
^M14^< J: 0**«riro»»W^5rv>JB6^-f 

— ^H«*fc3-- r-r yy&tzmimt-zm^xmfc 

[0042] (^iK^) JWB^co^^lgJ LED 
■»Brffi«fleS:H4t=*-r. H4 (A) (2. LEDf 77 

4 o 2<7>^m±.*->vY&tfwz^iizmt^-wfo 

( B ) (±. 3— f -f ^^gSW-hlC^-zU h'SB#4 0 4 £ 
M^:fcO"C**. H4 (C) Ji. LEDf-77 

4 o 2tf¥tte*6w<nmm}jfan*tz&£mazmB 
*«»«4 o i *eas-e7fc»jtefc«£*^\ v^-mco 

hzttfx-zz. 

[0043] l e Dm^a. mmmmx-h s jsatrniK 

^'•C'^-i>. iEiSmSSfc LT<±. A7J$fLi»x-^&— a# 
Wt^ffi'tSS-tir'SRAM (Random. Access. 
Memory) R AMIZiZmZtlhT— 

«-r4PBM*J»0a»4:, P§ii$<Iffll[HliBOfcb7Jft^-CX^ 

fc. P s 6 i)lI$ilffll[l]S8{i. RAMfcEttSiii-r 

. m^saap^^mt&tzmi. xmm>mco?&£z t 

miR-t&ZtX-gmZ&Z-ZZti>X-Z&. Ltltf-? 
X. «?HH«*ao«ia«r4ffc:J3V^-r«,aKS:5l<fl* 

[0044] ( BBtt»3t3te« ) 0 5 (±*M^ H ^50^^ 



(S) 
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uca^- h 5 o 6 k#**-£i>. *w£*>f >y-®m 

tmzfflLis- b 5 0 6izmm*ZZ-£'>- t>tt5 0 1 
$ it£ Qgg»&ift?)&H££ 503F*KcLED-7--/;r50 

LLEDf77502 5 0 3 

fcffcKSSBi, T ? y /HtW3K« 5 0 4 WSgffltcx** 
^fflfll^ 'cX'ffix. Ztih. mXffi. 5 0 4 tfO-^r<75i®± 
fctt. f^tffei»jl:^«:»afe«SL3n36<*q(rS*iJt7^ 

KiOtSWS 0 5$ri§(t^7Bt^^(6]±$i+TS>l». 

C0045] »a*ct&S£ Lxmm-t&t%£i±. mx 
Wis o 4cr>^±izm?mmm&'-t?-y-fmfgLZtit2 

mzxvmi&zitzcib&x'zz. Sf>tc. 

telfcROM(Read On Memory) tif 
S « . z\tit,z£ 0 W&WBft if <rm&tf— mm&Ttz% 

coo46] mikm^mmt ltww*****. 

£ t IZ «k o Txd^J: < S#?Bfc$ i fc 

[0047] 
[0WJ] 



(30t«l ) H**^ L.T±3b£t-?#4 1 0 nm 
iOGal nNJW»SfflV«;, LEDf 7 T( j . MtH 

TM I ( MJ*?-/l"f yy'iA) g^tf* 
SI/ K-zn* V h #X £ % ■* 0 TiJz> b ft£SE L . MOC 

CJ:W«*«:. H-av WxiUS i H,fcC 

■*-*HHbJf y ^a^*^ PS^«i4*wrsM^y 

*<4fi!cJ^f* 4 0 0 •cm±T'T--yU § $> h . ) 
[0048] i7fy/CJ: 0 P N#^**®S:Sttl 

[00491^7^ Lfc«H y - K 7 U- A<7)5fe5i(C 
*77rtfl,7^y|> • U — H±tCLEDf--/r*x 
7t?*'>®mX'y4 dfyf^/Lfc. LED1--y7<7>& 

[0050] -^T. StaHWHi. i^Wfc LT, S r C O 
3 5r0. 9 5 2t;k Al,O 3 S0. 9 8 8^, Eu 2 
O 3 $r0. 0 1 5t^, Dy 2 0 3 arO. 0075*/K 
Tm 2 0 3 £0. 0 0 1 5^e;Uat/H 3 BO 3 Sr0. 024 

7?^7 bt,zxtt. #—n>sfrtzji o+^-tc 

1V&*X\ 14 0 0-CT5 B#^M^ L^3tfe^Mfi£ B a p^ 

ntz. mz$m.&$:%mi,. ss*aL« ^©@i 7^ 

miO(S r 0 . 952 E u 0 . 03 D y 0 .oi5Tm 0 . 0 03>O- (A 1 
0. 988 B 0 . oi»>» 0 3 fl&BIMtS:»fc. 
[005 1 ] »«Silfc(S r 0 . 952 Eu 0 . 03 Dy 0 . 015 
Tm a .oo3>0-(A 1 o. 988 B 0 . 0l 2)2 0 3 ^3lffBj®7 0* 

-bZltfz. Cicoxy 7-^LED^-x7-^'12S$ixrt: 

H3^at**«*«**$<tfc«iiiifi' i 3 ox: i ^ra-c-s 

-ffcS-frfc. :j LTLEDf 7r±(Cg$ 1 5 0//^ 
tz. Srfc, =j— r-f >^{={i, LEDf 7 7*&cr3]# 1 -? 

«3F*4f*»^»tl'f * BWX'^— ;UHflm2: LTS*t4 
f^. 1 5 0°C5^^CTS-fk$-ti:^. 
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(0052] Lxnhixfzmt&z^-fhf&tyj 

hixtz. 1&(±mt7. 8 2 

1 m/w?J, -> . ffcteTV K £ 5 4H8H&j£fl"S 

2 1 mc d/m*-C£o7i. 2S3fc?X h-£>Egg 1 0 

o o B*isw^atH«wa3fc3wae*s^ t c *>&t 

C0 0 5 3] (JtlRWl ) 3t3(SH!*S:<Sr 0 . 99 2 E u 
o.o3Dyo.oi5T m o.oo3)0"(A 1 o.988 Bo. 012)2 O3 A 1 
Z n S : C u t LfcJ2W«. 1 fc EH»= 

t> <J - o ?t . ?W 1 Ofi- 

ttK*j(t*8BtJBI*{i. 38mcd/m«T*-)t. % 

%y 4 y &ma 1 o o o mmmimzmm^mym 
mzMg. ttz t z hmtm: a £ t #-t-# 

Z n S : C u Wr&Mttf&ft. LX V . 
[0054] ( HJfifiJ 2 ) *B»^)Jb6^>f H £• 
04 (A) <^*D*LED«*«Kf|fflLJt. ^^Sf^ 
(S r 0 . 255 Eu 0 . 03 Dy 0 . 01 5Z r„. 700 )O - 1 . 7 5 
(A 1 0.950 B 0 . osohOji: LfcfiBtttXIfeHl fcR«fc 

^X&&Zivfcm.ikft&izmE.l,®jiZtt. 
*-Y<rtf&%Sfel&\yX®te.. #3tir4*-Y. mwn 

:3 - A£5ilb$^LEDfl^&£^]£;*-£*;. ^<OLED 

izmmz&xLEDm^mwzffifcitz. led**** 

[00 5 5] 

(M,- p .,Eu,Q,) O • n (A 1 ,..B.) tOaSbtflj 

izj:<o ^mimfm<nim tz& \^x t fBfc$b*a*;« 



[ 0 0 5 6 ] ifc. *m%*ZO=1i>Km2cr>mi8.t-fhZ 

tizj:*)nnm. sk&tsnmmiz&^x tt&y&tm^m 
K&<nfcTtfmbX'j?%^%zit?4 *-Ft-rzzt # 

X'Z&ZtlZtUlX. LED^yrS«s<75^5fet?^2r« 
«fc *)ftm-h ZbtfX'% J: "J %-$rS£3e 

[0057] *H5H8<03t*3S3<?5fll«f:-*-4ii:(cJ: 

tlh LED «S^tCi5 V ->T t ^145: * LfiO, SISA 
Stiz «fc oT-fetr <5><^-^:V>fi5S^jLE D^^Sfc-TS 

[0058] 
[0ffi«OfSm=3:Si9J] 

[01 ] Hltt, 2f=S^cOf&3t^S^«l3CWff®0T 
CB2 3 02«, *SB^<5Dfl6<7)|SBe^SwmW»fM 

mx'hh. 

[03] 03(±, 2Mia§W8<?5fBfeX^^ h/UO— m*^ 

Lfcmx'hh. 

[04] 04 (A), (B) . ( C ) <±. *tl?tl%ffi 
[05] 05«. aWif6HBOf6M£SSIS:iMfflLJtLED 

[^WUJHJ] 

101.401. 50 1' ■ • «3^«*^*-^ix^rJ 
— r-f 

102. 202. 402. 502- • • LEDf 7/ 

103. 403. 203 - - • *«tt'7'f +- 

104. 4 04- • • 7^H«M' 
10 5- • • -?<7>h ■ V — H 
10 6- • • -f >-^— • U— K 

201 • • ■»Hiiir*wrs*iJt j e-^K«if 

2 0 4- • • fgfls 

2 0 5- • • gfriC^ft^fL/cm® 

405- • ■ ft&tmmztiz^m 
5 0 3- • • ±mmwL 

5 0 4- ■ • 

5 0 5. 507- • • 

5 0 6- • • »S>- h 



(10) 



mm^ 10-1 125 



can 



[02] 



1 0 3 




2 0 3 



ICO 



50 



[03] 



t 



1 0 1 



2 0 4 




2 0 I 



^00 400 500 600 



[04] 



4 0 3 



2 0 2 



2 0 5 




[05] 



(C) 



5 0 5 




5 0 6 



5 0 7 



5 0 1 5 0 2 



